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HocTnkeHns BeTepUHapHON NpaKkTUKN
Achievements in veterinary practice

YIAK 619:616.596

KJTIACCUDHUKALMA U MEXAHU3M MMATOTEHE3A BOJIE3HEN KOIBITELL
MOJJIOYHOTI'O KPYITHOI'O POTATOI'O CKOTA

A. A. Camonosoe, 00KmMop 6emepPUHAPHBIX HAYK, NPOGeccop, 3acayxceHiblil desimens HayKu Pd

Huemumym sxenepumenmanvnoi eemepunapuu Cubupu u Jjaneneeo Bocmoxa COHIIA PAH
E-mail: vetinst@narod.ru

Kurouessie cioBa: XpoMoOTa, NOBPC)KACHUA, HOMCHKIIATYPA, KOIBITLC, KJ'[E],CCI/I(I)PIK&L[I/I}I, JAMHWHHT, IIaTO-
ICHC3.

Pedepar. [Iposeden ananuz HomeHrkaamypol nogpexcoenuti (bonesneii) Konvimey MOIOYHO2O KPYIHO20
PO2AMO20 CKOMA U HA OCHOBE IMO20 OCYUeCMBIeHd NONBIMKA Pa3padomams KOHYeNnyYuio Kiaccupurayu
NOGPENHCOCHUT KONbIMEY U UX NAMO2EeHE3d.

CLASSIFICATION AND MECHANISM OF PATHOGENESIS OF DISEASES
OF THE CLAWS OF DAIRY CATTLE

A.A. Samolovov, doctor of vet.sciens

Institute of Experimental Veterinary Medicine in Siberia and the Far East of the SB RAS

Key words: lameness, disorder, range, hoof, claw, classification, laminitis, the pathogenesis.

Abstract. The analysis of the nomenclature of disorders (diseases) of the claws of dairy cattle and
on the basis of this attempt to make the concept of the classification of the damage to the claws and their
pathogenesis.

C cepemunnt 20-ro cToeTHS, B TeueHHE Ooee 50 neT, ueap MOIOYHOTO CKOTOBOACTBA COCTOSIIA B ITOBBI-
UICHHH TPOM3BOACTBA MPOAYKTOB JKHBOTHOTO MPOMCXOKACHHS MPH HU3KKX 3arparax. K koHiy croaerust Bo
MHOTHX CTPaHaX MHpPa HaJ0H Ha KopoBy Gosee ueM yaBowics. O JHOBPEMEHHO B 3TH TOABI MAPAICIBHO OT-
MeJasICs POCT 3a00IeBaHME KOTIBITEL, COMTPOBOKAAOIIUXCS XPOMOTOH |1, 2].

XpomoTa KpPyIHOTO poraroro CKOTa U OONE3HM KOMBITCL] U NMaibLa (AUCTATIBHOIO OTACIA) KOHCUHOCTCH
B3aMMOCBSI3aHBL, U B HAYYHOH JUTCPATYPE, KAK U B ObITY, IIUPOKO HCIOAB3YCTCA TCPMUH «XPOMOTA» I OTO-
OpakeHHs 300poBbs KonbITell. COracHO pasHBIM HCTOYHHKAM JTuTeparypsl, 6ompime geM 90 % ot ciyuacs
XPOMOTBI MOT'YT OBITh CBSI3aHbI C MOBPEIKACHUIMEU KOMBITSLL [3].

Cpeau maronoruii HaHOOICE PACHPOCTPAHCHHBIMH SIBISIOTCS MAIBLICBBIM U MC)KNATbLECBBIA ICPMATHT
(Oomesnp Mortellaro), TaMHHHT U JTAMHHATOCBSI3AHHBIC TIOBPEKACHHUS: 3B TIOAOIIBHI, SI3BBI M abcuece Oemoit
JIMHHUH, KPOBOMIHUSHHUS MOAOLIBBI U OCJION JUHHUU, ABOMHAS MOJOLIBA M TPCIMHA OCI0M JIMHUH; SPO3UH POra
MSKHINA, MEKOanbleBas (erMoHa (KONMBITHAS THWIb, MEXKNANBLCBEIM Hekpodaktepnos). Homenknarypa
HauOO0JIee PACTIPOCTPAHEHHBIX OOIC3HEH KOBITE KAK B PYCCKOSI3BITHOM, TaK MHOCTPAHHOM JIUTEPATyPe MPH-
MCpPHO oxuHakoBas [4].

B aHrmos3b14HO# MHUTEpaTYpe BMECTO TepMHHA OomesHu (diseases) KombITel] BCe O0Iee IMHPOKO HCTIONb-
sytorcst Tepmutbl disorders — pacCTpoNCTBa, HAPYIICHUS, OCCOpsAKH HH lesion — jie3usi, paHa, MOPaKCHUSI,
nospexxacHus. [Toa sTumu TepMunamu onuceBacTes 29 Haubo1e¢ YaCTO BCTPEUAOIUXCS PACCTPOHCTB KOIIbI-
TEL, ¥ MEXIYHAPOIHAT KOMUCCHSI PEKOMEHAYET UCTIONB30BATh UX B HAYYHOH nuTeparype |3].

B pycckosi3banoi uTeparype a0 HAPYUICHHST B 001aCTH KOTIBITCI] MMCKOT HOMCHKIIATYPY OONIC3HH
Y OTHOCST UX K XUPYPIHYCCKUM MATOIOTHAM, KOTOPBIC HACUUTHIBAIOT A0 42 HauMcHOBaHMii [6].

Bo3HHKaET COMHEHHE 000CHOBAHHOCTh U LEIECOOOPA3HOCTD BBIACICHUS OOMBIIOT0 KOMHIECTBA O0Ies3-
HCH HA TAKOH HCGOHLHIOﬁ YaCTH TCJIA KUBOTHOI'O, KAK KOMBITLC WJIH JAXKC MAJCH, U CK/IQAbIBACTCs NMPCACTAB-
JICHHUC, YTO OTACIBHBIC OOJC3HH SABISLIOTCS JHLIb CAMITOMAMHU KAKOTO-TO CAMHOIO MAaTOIOMHYCCKOrO MPOLCC-
ca (6ome3Hm).
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AnaroMo-ToTIorpad e CKHH (XUPYPIHUSCKHH) TTOAXOA K TIOPAKEHHSAM KOIBITEL! XOPOLI TIPH TTOTYYEHHH
MCPBOHAYAIBHBIX 3HAHUHU B yUCOHBIX 3ABCACHUSIX, KOTAA PEUb UACT 00 OTAC/TPHOM >KMBOTHOM KaK TAI[HCHTE,
B sToM ciyuac amarno3 OyaeT COOTBETCTBOBATh TOMBKO JAHHOMY KOHKPETHOMY KUBOTHOMY. IIpu paccmo-
TPEHHUH TPOOIEMBI CTaza 3TO OVAET TONBKO NMPH3HAK, CHMITOM KakoH-TO Oone3HH. Tonbko HA OCHOBAHHMH
CYMMHPOBAHUSI U QHAIH3A NPU3HAKOB 3HAYUTCIBHOTO YHCIA OOMBHBIX JKUBOTHBIX MOYKHO YCTAHOBUTH OKOH-
YaTC/IbHbII AMArHO3 AMsl CTaJa, ONPCACIUTh MPOONICMY U HA3HAYUTh HCOOXOAMMBIC MCPbI KOHTPOJISL U IPO-
(bunakTHKH OONE3HH, TaK KakK IO OTACIBHOMY KHBOTHOMY B CTaJAE¢ MOKHO OJHOBPEMEHHO YCTAaHOBUTH IO
JCCSTKA AUATHO30B.

Hanpumep, B aucceprauuonsoii padore B.K. Sko6 «[IpumeHeHue cOpOLIMOHHO-aHTUCCOTHICCKUX TIpe-
MapaToB MPH JICUCHUH S3BEHHBIX MOPAKECHHH B OONTACTH MATBIEB Y KOPOB» |7], AEMOHCTPHPYIOTCS OKOJO
JACCATKA UBCTHBIX (hoTorpaduil s3BCHHBIX MOPAKCHUNM KOKK B 00j1acTu majpua u BeHYHKa. CpaBHCHHE WX
¢ 3apyOc:kHbIME (poTOorpadrsimMu ¢ NOPAKCHUCM, AUATHOCTUPOBAHHBIM KaK HAIbLCBbIH AepMaTUT (OO0IC3HD
Moprennapo), moka3pIBaeT sBHOE ¢xoAcTBO. CneoBaTeIbHO, B AAHHOM CIIyYae IPYNIIOBBIM JHATHO30M (Kak
Y MHAWBHIYAIbHBIM), HQ HAII B3I, JO/DKCH ObITh MajbCBbii AcpMaruT. ClIe10BATCIbHO, B TAKOM CIIy4Yac
JO/DKEH OBITh APYTOH MOAXO0A K OMPEIACICHHUIO ITHOJOTHH U MPEApacnonararomux (Gpakropos, a cIca0BaTCib-
HO, ¥ TIPOBEIEHHUIO TIPOTHBOSITH300THIECKUX MEPOTIPHSITHH, YeM TIPH THATHO3E «SI3BEHHBIE TIOPAKEHUS.

XpoMmbie KHBOTHBIC

T T

< 10% > 10%

UHamBuAYy ATH HBIH THATHO3 CraaHprii THATHO3

JlamMunmTHEBIE TIOBPCIKACHHA.

- reMOppparu# (IoJ01Ba,
Oemasn THHMA)

- s3Ba (MIOJOIUBEI, MAKMIIA, [ JlamunauT
3auerta, Pycteprombia)

- IBOMHAA TMOJOIIBA

- paszzgeneHue OeToi THHUN
- mmpoxkas (rwrockas)

[0 TOIIBA

-aeopManma KOIBITLA

[ 'HOMHO-HCKPOTHYECKHUE
POLICCCHI:

> —> Hexpobakrepuos
- (mermoHa (MsIKHMIIa,
BCHYMKA, MCKTIAIbLICBAs)
- THOMHBIN NIPOACDMATUT

4

S13BBI KOKY ManbLA:
- S13Ba MCIKMAIBLIEBOrO CBOAA [lansneBolt gepmarut
- 13Ba BCHYMKA (boxesns Mopreiutapo)
- s13Ba MAKMILA

- 513BA KOYKM PY AUMCHTOB

» DPO3MH MSIKHILA — Dpo3uu MAKUIIA <

Puc. 1. Knaccuduxanusi NOBPS)KICHUH KOMBITIA TPH WHAWBUAYAJIbHON U IPYNNOBOH JHATHOCTHKES
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bonee uacto G0e3HM KOMBITLCB KIACCH(UIMPYIOT HA JBC TPYIbL WH(PECKIHMOHHBIC OOIC3HNU MSTKHX
TKaHEH (KOXKH M MEKNAIbLEBOH TKaHU) U HCUH(PCKLMOHHBIC GOIC3HU, CBA3AHHBIC C JAMUHUTOM U MOPAXKCHH-
SIMH B POTOBOH Karicysie (s13Ba MOJOIIBBI, TIOAOIIBEHHBIE KPOBOM3IHSHHUS, 00Ne3Hb G€T0H THHUN U ABOHHAS
nogomBa). MH}pekmoHHbIe 50Ie3HN HE CIEYET PACCMATPHBATh KAK BO3HHUKAIOIIHE BCIIEICTBHE MPOHHKHOBE-
HUSI BO3OYAUTEIISI, YTO MPOUCXOAUT NP KIACCHUCCKUX MHPCKIMSX, & KAK OCIOKHCHHE OT PAHCC BOSHHKIINX
MOBPEAKACHUH U CHIDKCHUS PE3UCTCHTHOCTY OPraHu3Ma.

CrienoBaTenbHO, TAKKUC MOBPEKACHHS KOMBITCL, KaK 3Bbl (3auena, Miakuma, Pycteproabua), 6oace pan-
HHE TIOBPEKICHHUS, TAKHE KAK TeMOPPAariy MOJOIUBBI, OCTOH THHUH, PacIIMpeHHe OeNMoH THHHH, TITOCKOE
KOMBITLIC, CICAYCT PacCMaTpUBaTh KAk CHMIITOMBI JJAMHHHTA, & HC OTACIbHbIC Ooic3HH. B cBOMO oucpers,
JaMHHHUT BBICTYTIACT B KAQYCCTBC MPU3HAKA ALU03a PyOLIa, KOTOPhIH BO3ZHHKACT M3-3a HAPYIICHUSI OOMCHHBIX
IIPOLIECCOB MPU BHICOKOIHEPTECTHUECKOM HECOAIaHCUPOBAHHOM KOPMJICHUH.

B CBSI3M ¢ M3MOKEHHBIM TIPEATIATACTCS CIESAYIOMAst KTaCCH(HKALNS TIOBPEKICHHH AT WHAMBHIYATbHON
U TPYNIOBO# (CTAAHOM) AMArHOCTHKH OOJC3HCH KOMBITCL] M MAIBLICB MOJOYHOIO KPYITHOTO POraToro CKOTa
(puc. 1).

OTH U ApYruc HCUH(CKLHMOHHBIC MOBPCHKACHHU KOIBITCL MPEANAracTcs KIacCHu(HLUHPOBATh KAK IPOH3-
BOACTBEHHBIC OOTE3HH, H BIAJCTBIBI CKOTA JOTKHBI HECTH TOTHYIO OTBETCTBEHHOCTE KaK 32 BOSHHKHOBEHHE,
TaK | 3a CHIKEHHE 3a00IeBAHHI KOTIBITEI] H KOHEYHOCTEH |8, 9].

B ¢Bs13u ¢ TCM, YTO B OCHOBC MOBPEIKACHUH KOMBITCI] MOJIOYHOTO KPYITHOTO POraToro CKOTA JCHKUT JIAMH-
HHT (KapHO3U3) — BOCMAICHUE ACPMbI, KOPHYMa KOIBITILA, IPCANAracTC PACCMOTPETh MCXAHHU3M MATOTCHE3a
TaMHHHTA. MHOTHE WCCIEIOBATEH COTIAINAIOTCS, YTO MEXAHH3M TNMaToTeHe3a TAMHHHTA Y POTaToro CKoTa
COCPEIOTOTHBACTCS HA M3MEHEHHSX B ACPMO-3THACPMATBHOM COSTHHEHNH B KobITIE. [locnesoBare TbHOCTB
3THUX U3MEHCHHUH MOXKHO JIUIIb NPEACTABUTD YMO3AKIIOUUTEIBHO W3-32 OTCYTCTBUSI M TPYAHOCTCH MOTYUCHUS
9KCHCPUMCHTAIBHBIX JAHHbBIX. 3aKIIOUCHUC JCIACTCs THLIb [0 YCTAHOBICHUIO OTPAHUUCHHBIX TOCMEPTHBIX
(nocaeyGOIHBIX) NATOIOrHMYCCKUX M3MCHCHUMH JaMHUH JCpPMBI (puC. 2).

LV L 2 Bew |
Puc. 2. Bonpmme 061acTH CTCHHOTO | MOAOIIBCHHOTO KOPUYMa OT-
€4HbI, HHTCHCHBHO OKPAIICHBI H TeMOPPATHIHBI, KPOBOHJ3MILIHHE

HA BHYTPCHHCEH cTtopone pora (goto C. B. Jlonaruna)

VCa0BHO, AS1 Ty4IICr0 BOCHPHUSITHSI COOBITHH, MPOUCXOISIIMX B KOPUYME, MPOLIECC MOXKHO PA3ACIHTH
Ha Tpu ¢assl [10,11]. B nepsyro dasy cocyaucTo- akTUBHBIC BEIIECTBA CIIOCOOCTBYIOT Mapaaudy M PAcLIH-
PCHHIO CTCHKH COCYA0B. IIpOMCXOAUT reMOCTa3 U CKOIUICHHUC KPOBH, NPHBOJAA K SPUTCMC KOpUyMa, KOTO-
pas [UTHTCS B TIPOJOJDKEHHE OCTPOH (hazbl. ITO COCOOCTBYET 00pa30BaHHIO (OTKPHITHIO) apTPO-BEHO3HBIX
LIYHTOB, U OCHOBHOI MOTOK KPOBH, MPEIHAZHAYACMBIN U151 KOPHYMA, HAKOPOTKO 3aMBIKACTCS, OOXOAUT €ro.
CTeHKH COCYA0B NOABEPratOTCsA FTMIOKCHYCCKOMY TOBPEKACHHIO (HEA0CTATKy KHCIOPOAHOIO MUTAHUS) U MO-
JKCT BOZHHUKHYTh TAKXKC PEakTHBHOC BocnancHue. HaunnaeTes auaneaes, CTCHKU COCYAOB CTAHOBSTCS BOJO-
MPOHHULIAEMBIMH [UTS KUAKOCTH. TpaHCCyAanus MPUBOIUT K OTEKY, H TKAHH CTAHOBSTCS T€MOPPArHIHBIMH.
[MosiBisirorcest 60IBIING TEMHO-KPACHBIC YIACTKH B KOPHYME, OCOOCHHO B JTAMUHAX, H TKAHU CTAHOBSITCS KaK
Obl CBIpbIMU (CM. pHC. 2).
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Tak kaK KOPHYM OTPaHHYEH B TIPEACTAX V3KOTO MPOCTPAHCTBA B HECKOIBKO MH/LTHMETPOB TBEPAOH Tpe-
TheH (pasaHroi 1 POroBoi KarcyjaoH, OTCK YCHINMBACT AABICHUE TKAHH B MPEACIaX POTOBOM KATCYJIbl, BBI3bI-
Bas HHTCHCHBHYIO 0OJb Y JKHBOTHBIX, TAK KaK KOPUYM MHTCHCHBHO MHHCPBUpOBaH. Pa3BUBAacTCS MOPOYHbII
KPYT: VBEIMUCHHE JABICHUS B MPEAETaX POTOBOW KAICYJIbl, H eme OONMblIee YMEHBIIEHHE KPOBOTOKA, UTO
00OBIMHO BEACT K TPOMOO3Y.

Ot HapyuicHUS KPOBOOOPALICHUS HAPYLIACTCS MCTAOOMMUICCKUI OOMCH B 0a3aabHBIX KJICTKAX SMUACP-
MHCA, MUTAIIUXCS AU(DGY3HO OT KPOBEHOCHBIX COCYAOB AEPMBI H MPOAYLMPYIOLIHAX POT. YMEHBIICHHAS IO~
CTaBKa MUTATC/IbHBIX BCIICCTB MPUBOAUT K CHHTC3Y KCPATUHA HU3KOrO KAUYCCTBA U, TAKHUM 06pa;30M, K MOTCPC
CTPYKTYPHOH LEIOCTHOCTH B ACPMO-dIIHACPMAIbHOM cocauHcHIU. [1oa BO3ACHCTBUEM MACChI TE/1a CBA3b Ha-
YHHACT HAPYIIAThCs, HACTYTIACT MOJTHOE CHIKEHNE (TTAJCHHE) WM BPAIICHHE KOMBITUEBOH KOCTH B TIPEAeIax
porosoii karncysl (puc. 3).

Hosaz cTenxa

Eoposga oT \

B ATIEHEA

\ /

Crapad cTeHEa

Kocraan

NANEHAD. POT Hexpo:

o I entopparems npomsdepata
Pacnmpentan
Beman memo

Puc. 3. HapymieHHE LCIOCTHOCTH ACPMO-3THACPMATIBLHOTO COCIU-
HCHUS, TIAICHUE KOMBITLIEBOM KOCTH, C:KaTHE AcpMbl (Bergsten,
2001)

JlaMMHUTHBIH IPOLICCC MOXKET COXPAHUThCs B (hase 1 Oc3 cHIrKeHUs KonbITUEBOH kocTu. Toraa oH nepe-
XOAHUT B IIHPOKO PACTIPOCTPAHEHHYIO XPOHHUECKYIO CTAIHIO, HE CBSI3AHHYIO C XPOMOTOM H ONPEAEICHHYIO KaK
CYOKIMHHYECKUI TaMMHUT. B 3THX ciyuasx por umeer Hu3lee kauecTso, AM(pdy3HO pazvsirdeHHbIN U 1100
XKCATBIM OT TpaHccyaaTta, 1ub0 OCCLBCTHBIN OT BBIACIUBILCHCS KPOBH, YTO MOCTCHCHHO (GOPMUPYET TEMHO-
KPACHYIO OCTYIO THHUIO WITH YYACTKU B MTOAOLIBE U MAKHIIE.

Ecam mpoucxoauT CHWKCHHE ANCTAABHOM (pajaHrd M CAABIMBAHMEC KOPHYMa B MOJOIIBE U MSIKHIIC
(dasa 2), acpma aucranpHOH (hanaHry MOABCPracTCs PUCKY CHKATHUS OT HCHOPMATIbHOW BCCOBOI HArPy3KH,
OTEKY B KOMOMHALIMH C AABICHHUEM, TIPOSBICHHBIM HOPMAIbHOW BECOBOH HArPY3KOH M CHIKCHHEM (paaHTu.
npOIIOHI‘I/IpOBaHHaH KOMITPECCHS KOPpHUyMa MOAOLIBBI U MSKHIIA MPUBOAUT K JIaJIbHeFIUJHM 3MHU304aM KaltrJji-
JSIPHOTO MOBPEXKICHUS, KPOBOM3IMSAHUAM, TPOMOO3Y, KICTOUHOM BOCHAIUTCIBHON PEaKLMU U B KOHCUHOM
CUCTC K UIICMHUYCCKOMY HCKPO3Y. oTH TMOBPCHKACHUS ONAaCHbI ISl JKU3HU, IMMOCKOJ/IBKY OHH MOTYT BbI3BAThb
OOILIMPHOE MOBPEIKACHUC C CEPHE3HOM OOIBIO U XPOMOTOH.

B panHux craausax ¢asel 2 KOPUYM 0ONIaCTH CTEHKH OKPALIEH B KPACHBIH LIBET H OTEYHBIH, HO CO BPEMeE-
HEM 3TH M3MCHCHHS BO3BPALIAIOTCI K HOPMAJIBHOMY LIBETY, €CJIM IKCCYAAT AKKYMYIHPYETCS B OTACICHHBIX
cnosix. BaxkHo MOHATH, 4TO HET HUKAKUX YCTKUX KIMHUYCCKUX INPU3HAKOB HA JAHHOM 3Tale, XOTs HPOLLIO
V7K€ HECKOJIBKO HEETb CHAYAIA JIAMHUHHTA.

JlonONMHUTEIBHBIC XaPAKTCPHBIC MPU3HAKH XPOHUUECKOTO MaJCHHS — 3TO OOPO3JKU B KOPUYME MO KParo
IOJOUIBbl U COOTBETCTBYIOLIMH IpeOCHb BO BHYTPCHHEM POIC BAOMb CThIKA MEXKIY MOJOLIBON U POroBOM
CTCHKOH. YIIyOIeHHE TPOUCXOIUT HETIOCPEACTBEHHO MO MOHMKSHHOM AUCTANBHON (anaHroi (1 porom mo-
JIOLIBBI ), ICPEMEIICHHBIX HA HECKOJIbKO MITITIUMETPOB AUCTA/IbHEE HA HOBBIH YPOBCHB (TOJ00OHO ClIEy B MSIT-
KOM TPYHTE).
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[peOeHb (BO3BBIMICHHUE), IIUPUHA KOTOPOTO COOTBETCTBYCT TOIIIMHE CTCHHOTO KOpuyMma, ChOPMHUPOBAH
B COCAMHCHUH MCXKAY CTCHKOW M MOAOIIBOM M3-32 TOTO, YTO CTPYKTYPhI CTCHKH OCTAIOTCSI HA MECTE (T.C. HE
ckatel). | peOCHE B pOTOBOH Karcyrie 3arnoHIeT YTy OICHHE.

Tpetps daza XxapakTepH3yeTCs pa3BHTHEM MOBPEKICHHH B poroBoii karcyne. OHH OTpaXKaroTcs KITHHHYE-
CKH B POTOBOM Kamcy.1e ¢ 3aaCPKKOH, 1o KpalHEH Mepe, B LICCTh HEACb. BoT moueMy ¢BA3U MExAY JaMUHH-
TOM M MHOT'HMH NOBPCIKACHUSIMHU KOIBITA HC ObLIH PACIO3HAHBI TAK JOITO0, 4 PACLICHUBAINCH KAK OTACIbHBIC
MNOBPCHKACHHUS KOTIBITLIA.

[MoBperxacHmst B POre KOMBITHA KONCOTIOTCSI OT MPOU3BOACTBA OCIA0ICHHOrO pora ¢ Audhy3HbiM pas-
MSATYEHHEM, 00€CIBEUMBAHHEM W KPOBOM3THSAHUSIMH B POTE TIOAOIIBHI, MIKHINE M OSIOW THHHH Yepes3 Mo-
CTETIEHHOE Pa3BUTHE JBOWHBIX MOXOIIB, MAKHINA M CTEHKH C pa3feieHHeM Oenol THHHH K (HOpMHPOBAHHIO
B KOHCYHOM CHETC A3BBl B IOAOLIBC U MAKULIC.

KpoBotcucHust B por CTAHOBATCS BUAUMBIMH, IOPCHKIAC BCETO, B TUIIUYHOW 00IaCTU JOKATH3ALMY S3BbI
U BAOb Ocioi uaun. benast TuHMS 4acTo OTYCTIIMBO PaCcLIMPECHA, POrOBOH OalIMaK ITOCKOBATHIH M PACIIH-
PEH, TIPU YXOAE 3a KOMBITLAMHU HAXOSAT XPYNKUM, MSITKUI POT U JBOMHBIC MOJOIIBHI.

O XpOHHYECKOM JAMHUHHTE TOBOPST, €CITH BOCMANEHHE AEPMBI MPOJOIKAETCS AOMBINE, YeM 6 HEeAeIThb
[12]. CeupanpHBIE KTHHHYECKHE CHMITTOMBI TIPH 3TOM HE 3a(pHKCHPOBAHEI, THATHO3 CTABHTCS HA OCHOBAHHH
TUIHYHBIX MOP(OIOrHUCCKUX U3MCHCHHUH B KOMBITLAX: 0OPa30BAHUC KONICL HA CTCHKC BCICACTBHC HCPETY-
1spHBIX (ha3 pocTa pora, BOTHYTas JKEI000BaTast A0PCAIbHAS CTCHKA KOTBITLA.

B TAKOM YHCTOM BHUAC MNPOLECCC MPAKTHYCCKH HC BCTPCUACTCA. Ha HCTO OKa3bIBAKOT BJIMSIHUC BHCUIIHHC
YCJIOBUSA O6HT3.HI/1H — TBCPABIC MMOJOBBIC MOKPBITHSA, TAK KAK MPCUMYIICCTBCHHO MOBCKOAY MPAKTUKYCTCS KPYy-
TJIOT0ZI0BOE CTOMNOBOE comeprkanue. ConepikaHue Ha TBEPABIX, OCOOCHHO OETOHHBIX TIOKPBITHAX, B CIyJasIX
TIAEHHUS KOMBITIEBOH KOCTH YCYTYOISET MPOLIECC CAABIMBAHUS ASPMBI, UTO YCKOpSIET mpouece GopmMuposa-
HUS S3BbI IOJOLIBBI, BCPLIMHBI (3aLEHa) UM MAKUIIA.

MexaHu4ecKkHe pa3apaskKeHUs OT COACPIKAHUS Ha OCTOHE W/WIN NEPErpy3Ka BbI3bIBAKOT AKTHBALMIO Ma-
TpuuHOH MetamonporenHassl (MMP). D1oT depMeHT yXyamaeT KauecTBO KOUIArcHa 1 0CIabasIeT Witk pas-
PYLIACT CBSI3b MCIKAY KOMBITLICBOM KOCTHIO M POroBoi Kamcyaou ((uxcupyromuii ammapar). JnurensHoe
BO3ACHCTBHE OCTOHHPOBAHHONW MOBEPXHOCTH CIYKHT NPHIHHOH CTIIAKHBAHHS TIOZOLIBEHHOH TIOBEPXHOCTH
JaTEPATBHOTO KOIBITLA H YBETHYCHHS IIHPHHBI. BMeCcTO 0OBIMHOTO pacnpeneaeHus Beca Ha OrPaHHIeHHOH
YaCTH CTCHKY YacTh IPy3a NCPEIACTCA K LCHTPAIbHOM YaCTH MOAQLIBBL. JTO CO3AACT HCMPABUIBHOC JABICHHUC
HA ACPMY MOAOLIBEL. JTOT MPOLECC CHUTACTCS TPABMATHYCCKOM KOMIIOHCHTO B 3THOJIOIHH CYOKITHHUYECKOTO
aamunauTa. [1o moboii npuunHe npoucxomsiiee 0cnabiIeHNUE HIN YBCIUYUCHNC AJIHHBL 3TOH COCAMHUTCIBHON
TKAHU MPUBECACT K CMCLICHUIO (TOHMKCHHIO, BPAIICHHUIO, HAKJIOHY) KOMBITLCBOMH KOCTH B MPCACIAX POTOBOM
KarCyJIbl ¥ TOCICAYIOMEMY YBCIMUCHUIO JABICHHUS HA MITKYIO TKAHb MCIKAY KOCThIO U porom [ 13].

Ot Havama TAaMHUHHUTA J0 MOSIBICHUS TIOBPEXICHUH M KITHHIIESCKHUX MMPH3HAKOB, KOTOPBIE CTAHOBSATCS BH-
JUMBIMH, TTPOXOIUT HECKOIBKO HEIAETb WIH MECSLEB, MTOSTOMY MOBPEKICHHS MOAOIIBB — S3BBI, ABOWHBIC
[OJOLIBbI, Pa3AcIcHUC OCION TUHUH, SPO3UU MIKHINA, TAK XKCE Kak AcdOpPMaLUK, MHOTO JIET pacCMaTpUBaId
otacapHbIMH OonesHami [ 14, 15] unu uenonap3oBany TEPMUH «pa3pyLICHUE pora KonbiTuay [16].

MHorue HUCCIACA0BATC/IN C}’GKHI/IHH"ICCKPII‘;I JIAMHUHUT PACCMATPUBAIOT IVIABHBIM TMPCAPACTIONAra0 UM
q)al(TOPOM JJISE PA3BUTHUS 3THX TAK HA3BIBACMBIX C JIAMHHHUTOM CBA3AHHBIX HOBpC)K,E[CHHi/i MOJOMIBBI, BKITHOYA
KPOBOM3THUSIHHUS B POT, JBOMHBIE TTOJOIIBEL, SI3BBI B TIOAOIIBE U 3alETe HOTH, KPOBOU3NMUSHUS U PA3ICICHHE
Oenmo¥ JTWHHH, TaK e Kak Ae(OpPMALHIO BCEH TOBEPXHOCTH («IIOHMKEHHAS TOAOLIBA»). pyrue wmccieno-
BaTCIM CLIE BKIKOYAIOT BOCHAICHHYIO KOPOHAPHYIO IPYIILY, CHIDKCHHC U BPALLCHUC AMCTATBHOW (hanaHry,
HCOPABUILHOC (OPMUPOBAHUC POra ¢ YMCHBIICHHON TBEPAOCTbIO U KPCMOCTBIO, KPOLIAIUHCI WK OCbLiA
V.\/ICI[OI'[O,I[O6HLII\/‘[ POT HA NOAOLIBEC, ,ZlC(I)OpMI/IpOBaHHbIC KOIBITLA, TOPU3OHTAJIBHBIC }"Fﬂ_\"6HCHH$[ B POr< KOIbITA,
HCPEPOCIINE KOMBITLA, Ak adcuece Oe1oi auHuN 1 a0CLECC MOAOIIBHI,

CrnenoBarenbHO, OCHOBHOM MPUIHHOH XPOMOTHI KOPOB M IMOCIEAYFOINIX MOBPEXKICHHH KOTIBITEL! H TTATb-
LEB CNEAYET CYNUTATh JTAMHHHT, KOTOPHIH OOJee MPaBHIBPHO HA3BIBATh KAPHO3HUC — BOCMAICHHE KOpHyMa
(AaepMbl) KONBITLA, TAK KAK JaMHUHAPHOC CTPOCHHUC ACPMBI UMCETCH TOJNBKO B JAOPCAIBHOM YacTHU KOIBITLA,
a NOBPCIKACHUS MOTYT MPOUCXOJUTD IO BCCH ACPME, OCOOCHHO MOJOUIBBI, KOTOPHIC B 3TOM MCCTC HA3bIBAIOT
«mopoxepmaruty. Hekpodakrepros ke caeayeT OnpeacsiTh Kak OCA0KHCHHUC TJAMUHUTHBIX IOBPCIKACHUH 32
CUCT BHCAPCHUS BO36_V,£[1/ITCJ'I}{ W3 BHCIIHCH CpCAabl WJIH ICMATOTCHHO.
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